APPLICATION 
FOR 

UNITED STATES LETTERS PATENT 

Be it known that We, Glenn M. Amber, residing at 1015 Summer Street, Bridgewater, 

Massachusetts 02324, and Roger E. Weiss, residing at 10 Mary Way, Foxborough, 

Massachusetts 02035, and both being citizens of the United States of America, have invented a 

certain new and useful 

SYSTEM FOR LOADING A HEAT SINK MECHANISM INDEPENDENTLY OF 
CLAMPING LOAD ON ELECTRICAL DEVICE 

of which the following is a specification: 
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Applicants: Glenn M. Amber and Roger E. Weiss 

For: System For Loading A Heat Sink Mechanism Independently Of Clamping 

Load On Electrical Device 

CROSS REFERENCE TO RELATED APPLICATION 

5 This application claims priority of Provisional application serial number 60/433,729, filed 

on December 16, 2002. 

FIELD OF THE INVENTION 
This invention relates to systems that involve clamping of electrical devices to substrates 
while at the same time removing heat from the substrates. 
10 BACKGROUND OF THE INVENTION 

In a typical connector, an electrical device such as a computer chip is electrically 
coimected to the pad array on a chip carrier or substrate board by applying pressure to the top 
surface of the device with a rigid clamping element. The electrical connection is then made 
through a variety of conductors or conductive contacts, including but not limited to: an 
15 electrically conductive interposer material, mechanical pins, conductive contact pads, or 
conductive materials. 

Most times, proper electrical contact between the device and the substrate requires a 
particular compressive load that is proportional to the number of contacts. This compressive 
load is typically applied to the device by a rigid plate activated by any of a number of different 
20 controlled-force or controUed-displacement mechanisms. 

In a typical cormector, the device is contacted over its entire contact surface by the full 
pressure of the clamping member. Often there are regions on the device that could be damaged 
by contact at fiiU clamping pressure. If these areas are relieved in the clamping member such that 
the clamping member does not touch the device in the relieved areas, there might be insufficient 
25 heat transfer into or out of the device. 
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SUMMARY OF THE INVENTION 

The invention allows the pressure on the sensitive areas of the device to be independently 
controlled from the heat transfer function, to maintain sufficient pressure for both effective 
electrical interconnect and effective heat transfer. The clamping member is thereby de-coupled 
5 from any heat transfer fimctionality, and can exert sufficient clamping force to insure proper 
connector fiinction. 

This invention features a heat sink loading system that allows pressure to be applied 
between the heat sink and the electrical device independently of the coimector clamping force. 
The preferred embodiment of the system has a heat sink, clamping member, spring element, post, 

10 and electrical device. The clamping member is preferably a rigid component that applies a 

compressive force on the device (or perhaps simultaneously on more than one device) by means 
of an extemal mechanism that does not form a part of this invention. The clamping member can 
have relief volumes machined into its contact surface with the device(s) to acconmiodate the 
shape of the top surface of the device(s). The relieved areas allow the clamping force to be 

15 transferred to the device(s) without contacting selected areas on the surface of the device(s). The 
clamping member has a hole through it with its axis at a specified angle to the clamping surface 
of the member. This angle is typically 90 degrees, but could be any angle up to 90 degrees. The 
post can freely slide through this hole along a single axis. The bottom of the post is shaped to 
conform to the surface of the device from which or to which the heat will be transferred. A 

20 spring element is located between the clamping member and the bottom plate of the post so that 
the spring element is compressed when the mechanism is assembled and thus applies a 
downward force on the post. Once fiiUy assembled, the force applied to the post will insure 
contact pressure between the post and the device, so that heat is transferred between the device 
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and the heat sink through the post. The heat sink is located on the end of the post opposite the 
surface contacting the device, outside of the clamping member. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Other objects, features and advantages will occur to those skilled in the art from the 
5 following description of the preferred embodiment and the accompanying drawings, in which: 
FIG. 1 is an exploded view of a preferred embodiment of this system of the invention; 

and 

FIG. 2 is a cross-sectional view of the system of FIG. 1 in the assembled state. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

10 The invention may be accomplished in a system for coupling a heat sink to an electrical 

device independently of a clamping member that is used to place a coupling force between the 
electrical device and a substrate to which the electrical device is to be electrically connected. 
The system includes a clamping member that is adapted to push one or more electrical devices 
against the substrate. The clamping member assists making the electrical connection between 

15 the one or more electrical devices and the substrate. The clamping member defines a through- 
hole leading to each electrical device. A heat-conducting member is located in the clamping 
member through-hole. This member is adapted to thermally contact the. electrical device to 
conduct heat toward or away from the electrical device. A heat sink is in thermal contact with 
the heat-conducting member. The heat sink can be a separate device or can be permanently fixed 

20 to the heat-conducting member. 

The preferred embodiment of the system of the invention is shown in FIGS. 1 and 2. In 
system 10, heat sink 12 is coupled to electrical device 14 which is to be electrically connected to 
underlying substrate 40. Substrate 40 is typically a printed circuit board or equivalent. The 
system includes clamping member 18 that is adapted to push electrical device 14 against 
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substrate 40 to assist in the electrical connection between the electrical device and the substrate. 
Alignment device 16 aligns device 14 to substrate 40. Hardware (not shown) passing through 
holes 18a-d is used to clamp member 18 against substrate 40. This arrangement is used most 
commonly for surface-mounted ASICs, or other situations in which the electrical device is not 
5 permanently affixed to the substrate. In such situations, the electrical device is not soldered to 
the substrate; it is thus necessary to push the electrical device against the substrate with sufficient 
force to properly make electrical contact between the two. The clamping member 1 8 applies a 
compressive force on device 14 by means of an external mechanism (not shown) of the type well 
known in the art. Such separable clamping members are used in many work stations, including 

10 those from Sun Microsystems. 

Clamping member 18 defines through-hole 19 that leads to electrical device 14. If 
member 18 clamps more than one device, there would be a through-hole leading to each device. 
Heat-conducting member 20 may be a metal post with enlarged bottom end section 21. Section 
21 can be designed to have a desired shape and contour if necessary to make thermal contact 

15 with all or a portion of device 14 as needed to conduct heat away firom the device without 
damaging sensitive areas of the device. In the embodiment shown, device 14 includes a 
rectangular central pedestal that is contacted with rectangular enlarged foot 21 of post 20. Post 
20 can be made of aluminum or another heat-conductive material. 

Opening 19 of clamping member 18 may be configured to define internal shoulder 32 

20 that creates a narrowed region between shoulder 32 and the top of member 18 that is smaller than 
the width of enlarged end 21. This prevents the post firom being removed fi*om opening 19. Heat 
sink 12 is in thermal contact with heat-conducting member 20 to dissipate the heat that is 
conducted through member 20 fi"om device 14. In this embodiment, heat sink 12 is a separate 
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member that is placed in thermal contact with heat-conducting member 20. An alternative 
arrangement would be to have member 20 protrude sufficiently from opening 19 and define 
sufficient heat-radiating surfaces that the heat-conducting member itself could accomplish the 
heat sink fimctionality; in other words, to make the heat-conducting member and the heat sink 
5 integral. The same fiinction could be accomplished by permanently connecting a separate heat 
sink to the heat-conducting member. 

It is desirable to make as good a thermal contact as possible between heat-conducting 
member 20 and device 14. This can be accomplished by including in the system a resilient 
member located within the clamping member through-hole for urging the heat-conducting 

10 member into thermal contact with the electrical device. In the preferred embodiment shown in 
the drawings, the resilient member comprises coil spring 22 that is located aroxmd heat- 
conducting member 20 such that one end of spring 22 contacts enlarged portion 21 of member 
20, and the other end contacts upper portion 34 of clamping member 18. In this arrangement, as 
clamping member 18 is pressed against electrical device 14, spring 22 is compressed to thereby 

15 push enlarged foot 21 against device 14 to assist in thermal contact between member 20 and 
device 14, which increases the efficiency of heat transfer away from device 14. 

Clamping member 18 can have relief volumes such as annular volume 15 machined into 
its contact surface with electrical device 14 to accommodate the shape of the top surface of 
device 14. In the arrangement shown, machined volume 15 prevents member 18 from touching 

20 the electrical contacts at the top of device 14 that would otherwise be harmed by the pressure of 
the clamping member against the electrical device. Similarly, the lower surface of member 20 
can itself define relief volumes. 


{H:\PA\C0RP\1 587fiV46037\A0677026.DOC} 


Other embodiments will occur to those skilled in the art and are within the following 

claims: 

What is claimed is: 
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